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Abstract 
This paper investigates the influence of the seasonal change of the air temperature, che-
mical oxygen demand, as well as efficiency of suspended matter removal, on the efficiency
of oil and fats removal (η, %) during primary treatment. The parameters are monitored in 
the period of time from 2006 to 2011. The efficiency of oil and fats removal in the first and
in the fourth quarter is proportional to the efficiency of the removal of suspended matter
and of total organic matter, measured as chemical oxygen demand (COD). The measured 
values for oil and fat are: η (IV quarter), 0.96 %–50.8%, and η (I quarter ), 5.06 %–95.97%. The 
efficiency of oil and fats removal in the second and third quarter is proportional to air
temperature, so the measured efficiency of fat and oil removal is: η (II quarter), 3.93 %–82.86%,
and η (III quarter),6.82%–71.51%. The results of investigation have shown the existence of the
correlation between the air temperature during various seasons and η, as well as the 
removal of the suspended matter and COD. 
Keywords: removal efficiency, wastewater monitoring, primary treated water, edible oil
and fat industry, air temperature, seasonal variation, oil and fats.
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The waste water from food industry contains the 
various contaminates which contaminate the surface 
and ground water in urban areas. Its concentration and 
nature depend on technological procedure, raw mate-
rials and final products. After the waste water purifi-
cation, it can be left in the recipient without any con-
sequences or it can be used again.  Each user of canal-
ization has to remove the damaging and dangerous 
matters from waste water up to the limited values 
regulated by law, which can be achieved by convent-
ional purification methods. The treatment procedures 
after previous treatment are [1]: primary, secondary, 
tertiary treatment and processing of the sludge that is 
the product of the primary treatment. 
Primary purification of wastewater includes the 
equalization of content and nature of all gathered 
wastewaters the removal of large material from waste-
water and fast sedimented suspended matter, free fat 
and oil with various mechanisms: sedimentation [2], 
coagulation, flocculation [3–5]. These procedures fre-
quently are defined as the preliminary or pretreatment 
steps with aim to facilitate the purification. Only the 
suspended matter removal is considered to be primary 
treatment. The edible oil industry AD “Dijamant” Zre-
njanin releases its own waste water into the canal-
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ization after its purification on plant for the primary 
treatment.  
Secondary purification removes the colloidal par-
ticles and a part of dissolved organic matters through 
the biological or chemical methods [4–9].  
The purpose of tertiary treatment is to provide a 
final treatment stage to further improve the effluent 
quality before it is discharged to the receiving environ-
ment (sea, river, lake, wet lands, ground, etc.). 
In the last years the new methods are developed for 
oil water purification such as alternative cooling and 
heating [10] and microwaves radiation [11]. 
Previous investigations examined the correlations 
between the efficiency of oil and fats removal with its 
initial concentrations as well as with the concentrations 
of other pollutant contents, suspended particles, 
phosphate, iron for the period of time between 1995 
and 1999 with coagulant Al-sulphate. The results of 
monitoring during this period showed that the mecha-
nism of removal of oil and fats is in correlation with the 
mechanism of suspended particles removal. They also 
show that the efficiency of removal is influenced by the 
temperature gradient of air bubbles’ input and output 
of the treatment plant [12]. Also the examined correl-
ation between the seasonal water temperature and 
content of the indicators of self-purification (turbidity, 
chemical oxygen demand, COD and pH) show the same 
content minimum and maximum, as indicator of self- 
-purification in the lakes with 1/3 of primary purified 
river Begej water in Water Treatment Plant “Begej” 
[13] (Table 1 and Fig. 1). T. NIKOLIN, M. SEVALJEVIĆ: THE EFFICIENCY IN OIL AND FATS REMOVAL  Hem. ind. 68 (5) 605–613 (2014) 
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The fitted monitoring data in the  given figures (Fig. 
1) [13] indicate that the ratio between water and air 
temperatures influence on self-purification indicators 
content also as indicators of processes enable tempe-
rature relaxation in contact surface between two 
phases. In the I quarter (winter), lower air then water 
temperature (3.5 °C) favors endothermic processes. 
Endothermic dehydration of organic macromolecules 
causes its coagulation, turbidity decreasing and pH 
increasing. In the II quarter (spring) approximately 
equal water and air temperatures (9–13 °C) cause 
parallel endothermic and exothermic temperature rel-
axation processes and increase the values of indicators 
content up to temperature of 13 °C. In the III quarter 
(summer), higher air then water temperature (22 °C) 
causes exothermic temperature relaxation processes in 
water,  i.e., organic molecules hydration up to maxi-
mum of COD, suspended matter and pH decreasing 
[13]. 
The seasonal difference between river water and air 
temperatures is measured in other papers [14]. The 
self-purification of atmospheric water with spontane-
ous sedimentation in petrochemical refinery [15,17] 
and ground row water and chlorinated from wells of 
waterfall in town Zrenjanin [16] were examined also 
depending on seasonal water temperatures. The sea-
sonal temperature has influence on the turbidity maxi-
mum in February, June and October (in minimum clari-
fication velocity of and self-purification) and it also 
indicated increasing phosphate content from January 
up to June (at stationary iron content) and decreasing 
from August to December (during increasing iron con-
tent) in water of waterfall of Zrenjanin [18]. 
The results obtained in the previous studies [12–18] 
are in agreement with the correlations obtained in this 
paper which indicate: 
– Oxygen influence to suspended matter and COD 
removal efficiency in oxidation processes mostly, 
namely in oil and fats degradation processes, 
– as well as to oxygen influence in the thermal, 
mechanical and chemical potential relaxation pro-
cesses. 
The edible oil industry has waste water as its own 
permanent problem. The sources of organic matter 
which contaminate the wastewater the most are all 
plants for oil treatment in any manner. The oils and fat 
decrease the oxygen solubility and influence on the all 
steps in technological purification procedures. 
The results of the investigation of the processes in 
primary treatment of oiled waste water are presented 
in this paper. 
 
Table 1. The represented measured data stand for the stationary seasonal average  water temperatures T,  pH, turbidity and COD, 
for  lakes I and III  which contain 1/3 of added primary  purified water [13] 
The month 
Parameter 
T / °C pH  Turb.,  NTU  COD, mg/l 
January 2004  4.0  –  6.0  3.2 
February2004 1.4  7.6  6.0  4.6 
March 2004  3.4  8.0  3.0  3.3 
April 2004  9.3  8.3  5.0  3.5 
June2004 13.5  8.1  12.0  8.2 
June 2005  21.2  8.4  12.0  3.3 
p.p. June 2005  21.7  8.4  10.0  22.4 
Sep. 2005  27.0  8.3  4.0  15.9 
p.p. Sep. 2005  22.6  7.5  18.0  16.5 
        
 
Figure 1. The seasonal water temperatures have an influence on COD, pH and turbidity for the lakes I and III [13]. T. NIKOLIN, M. SEVALJEVIĆ: THE EFFICIENCY IN OIL AND FATS REMOVAL  Hem. ind. 68 (5) 605–613 (2014) 
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The sources of contamination of waste water are 
the part for bottles filling, oil extraction, neutralization, 
hydrolysis and production of fat acids, refinement, 
wash waters, water from ions exchange and various 
washing. The cooling water is considered to be uncon-
taminated and can be released directly in canalization, 
but all other have to be purified previously in the plant 
for primary treatment. 
In the edible oil industry the next technology for 
primary treatment is applied in the successive steps 
[19]:  
•  equalization 
•  gravitational separation of the free fats  
•  coagulation   
•  flocculation   
•  flotation 
•  correction of water pH value 
•  sludge centrifugation. 
Based on the monitored results, the possible domi-
nant seasonal influence of suspended matter, air tem-
perature and chemical oxygen demand on oil and fats 
removal is examined in this paper due to promotion of 
the purifying process. 
At the stationary beginning concentrations of the 
solid particles and contaminate content (fats and oil, 
suspended matter, chemical oxygen demand) in waste-
water on input represent the relative difference of 
contaminants taken simultaneously on input and out-
put from primary plant within the two-hour period and 
it corresponds to the contaminants removal efficiency 
and can be expressed in percents:  
η
−
=×
input output
input
(%) 100
cc
c
   (1) 
The correlations between the removal efficiencies 
of the fats and oil, suspended matter, chemical oxygen 
demand, as well as with the relative change of tem-
perature,  are examined in this paper. 
The knowledge of the dominant physico-chemical 
mechanisms of complex purification processes (dehyd-
ration, adsorption, oxidation, coagulation, flocculation, 
sedimentation, diffusion, hydration, dissolution and 
neutralization), as well aeration (oxidation, flotation 
and degasation) [20–22], make the optimization of 
purifying processes possible. 
Which of the mechanisms will be dominant is based 
on the statistical correlation coefficients of the oil and 
fats removal efficiency: 
– with the seasonal efficiency of suspended par-
ticles removal in the gravitational basin,  
– with the seasonal air temperatures which domi-
nantly influence the oxidation velocity in aerated basin.  
MATERIAL AND METHODS 
The coagulant was FeCl3 (Impuls hemija, Novi Sad), 
the commercial flocculant was Flopam EM 640 CT 
(Impuls hemija, Novi Sad) and NaOH (Impuls hemija, 
Novi Sad). 
Experimental set-up 
The time, i.e., the frequency of sampling influences 
the obtained results. The samples are taken in the time 
interval which is short enough for obtaining the repere-
sentative sample (for the examination of the concen-
tration changes). The samples are analysed immedi-
atelly after sampling in order to avoid  the change of 
water composition. 
The composite samples used for the results in this 
paper are taken, examined and measured in intervals 
of 15 min, simultaneously on waste water input and on 
purified water output, during two hours of primary 
plant working, in the period of time from 2006 to 2011.  
The measured contents of oil and fats, suspended 
matter, chemical oxygen demand with the analysis of 
composite samples, as well as temperatures, represent 
the average values in two-hour time period, after 
achieving the stationary state in purifying plant. 
In primary plant at constant volume of basin during 
particularly steps of purification, the change of amount 
of purified substances performs the concentrations’ 
change keeping the stationary state between the liquid, 
solid and gas state and between wastewater input and 
purified water output: 
– in accumulation processes (phase transformation) 
in flocculation and aggregation or flotation, 
– and degradation processes (chemical transfor-
mation) oxidation in basins for aeration, hydration and 
hydrolysis. 
The wastewater with flow of 25–50 m
3/h, which has 
to be purified, is placed in equalization basin from 
gathering basin with pumps, and then into the gravi-
tational separator of fats (with retention time 57 min), 
coagulation basin (retention time 81 min), flocculation 
basin (retention time, 15 min), flotation basin (reten-
tion time 37 min), neutralization basin (retention time 
2×11 min) and then purified waters are released in 
urban canalization collector. The wastewater is anal-
yzed according to the methods regulated by law for 
minimal number of parameters [23]. The water rel-
eased into canalization is continual, gravitational and in 
the given period with flow 55 m
3/h. The scheme of 
primary purifying is given in the Fig. 2. 
In basin for coagulation, the coagulant 4 % solution 
of iron (III) chloride (FeCl3) and flocculant 0.1 % solution 
of organic polielectrolyte (Flopam EM 640 CT) were 
added at the flow of 25–50 m
3/h during examination. 
The samples for analysis are two-hour composites, 
obtained as the mixture of the samples taken simul-T. NIKOLIN, M. SEVALJEVIĆ: THE EFFICIENCY IN OIL AND FATS REMOVAL  Hem. ind. 68 (5) 605–613 (2014) 
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taneously on wastewater input and purified water out-
put, each after 15 min. The samples were taken on 
wastewater input (influent) and on the output from 
primary plant (efluent) in the four-quarter periods: the 
first quarter (February and March), the second quarter 
(May, June), the third quarter (September, October) 
and the fourth quarter (November, December). 
The next parameters are determined with standard 
methods: oil and fats content, suspended matter con-
tent, chemical oxygen demand (COD) and air tempera-
ture (suspended matter – JUS.H.Z.1.160, ISO 11923; oil 
and fats – IR spectroscopy; chemical oxygen demand 
(COD) – EPA 410.4, US Standard Methods 5220 D, ISO 
15705). 
The efficiency of fats and oil removal, suspended 
matter and COD are calculated as the percentage of 
relative value of removed concentration (the difference 
between concentrations in effluent and influent) and 
the beginning concentration in influent according to Eq. 
(1). 
 
RESULTS AND DISCUSSION 
The obtained values of air temperatures, fats and 
oil removal efficiency, as well as suspended matter and 
COD removal efficiency, are statistically analyzed 
through the programme Microsoft Excel and are given 
in the Tables 2–5.  
The obtained results have shown the strong cor-
relation: 
– between oil and fats removal efficiency, sus-
pended matter (Figure 3a and b) and COD (Figure 4a 
and b) in the first and fourth quarter, 
– between oil and fats removal efficiency, sus-
pended matter removal efficiencies (Figure 5a and b), 
in the second and third quarter and 
– between oil and fats removal efficiency and air 
temperature (Figure 6a and b), in the second and third 
quarter. 
Primary purifying is based on oil and fats adsorption 
and suspended matter on the crystallization nuclei 
formed after the addition of coagulants and flocculants.  
In the 2008, the results (Tables 2–5) have shown 
 
Figure 2.The scheme of primary treatment of edible oil industry waste water. 
Table 2. The removal efficiency of the suspended particles, oil and fats, air temperature, water temperature and COD in the first 
quarter 
The month 
Parameter 
ƞ, suspended matter, %  ƞ, fats and oil, %  T air, °C  T water ,°C  COD / % 
February 2006  78.25  77.18  8  15.8  56 
March 2007  50.03  19.93  7  14.7  -9.7 
March 2008  47.3  51.04  13.8  26.3  -2.25 
February 2009  73.73  95.97  9  21  43.7 
March 2010  20.69  5.06  3  19.5  14.5 
March 2011  92.39  95.03  3.1  15.2  67.2 T. NIKOLIN, M. SEVALJEVIĆ: THE EFFICIENCY IN OIL AND FATS REMOVAL  Hem. ind. 68 (5) 605–613 (2014) 
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negative values in the first quarter (ηorg. matter = –2.25%), 
second quarter (ηsusp. matter  = –275%), in the third 
quarter (ηsusp. matter  = –20%, ηfats and oil  = –42.86%, as well 
as in the fourth quarter (ηfats and oil  = –60.87%).  
Those negative values indicate that:  
– the removal efficiency does not exist, 
– the negative values, indicate that the generation 
of pollution in the system for purification and this 
water is diverted back to the equalization pool by a 
bypass pipeline, 
– the appearance of the opposite effect, where the 
amount of fats and oils and suspended solids is greater 
on the exit than on the entrance and it is possible when 
the experimental part of the waste water is added to 
equalization basin in the period shorter than 24 h, prior 
to the sampling of unpurified water for quality analysis 
which is needed for waste homogenization (Fig. 2). The 
composite samples were taken for quality analysis 
during 2 h daily each in 15 min interval, according to 
the law regulative [23]. 
The excess of sulphuric acid in neutralization col-
lector of waste water (Fig. 2) could also prevent hydro-
lysis of fats acid and favor swelling which prevents its 
adsorption and removal during coagulation and aggre-
gation processes. Primary purifying is based on oil and 
fats adsorption and suspended matter of the crystal-
lization nuclei formed after the addition of coagulants 
and flocculants.  
Faster velocity of hydration of hydrophilic organic 
macromolecules could favor their swelling and oil 
solubility and hydrolysis rate constants decreasing and 
increasing influence on pH changes rate constants. 
Besides the seasonal water temperatures which control 
the hydration velocities of added coagulant and hyd-
rophilic components, as well as velocity of dehydration 
process of hydrophobic components, it also amounts 
control of the velocities of its successive hydrolysis 
processes, i.e., turbidity increase and colloidal particles’ 
destabilization.  
For these reasons, the appearance of negative 
values is not included in examined correlations 
obtained with aim to explain seasonal influence on the 
correct primary purifying procedure efficiency. 
In the fourth quarter (Fig. 3a) the increased air 
temperatures up to water temperatures tend to favor 
exothermic hydration of organic macromolecules up to 
Table 3. The removal efficiency of the suspended particles, oil and fats, and air temperature in the second quarter 
The month 
Parameter 
ƞ, suspended matter, %  ƞ, fats and oil, %  T air, °C 
June 2006  41.2  44.62  20 
May 2007  42.88  70.0  18 
June 2008  –275  3.93  22 
April 2009  48.6  38.94  19 
May 2010  20.69  51.0  19 
May  2011 71.7 82.86 17.5 
Table 4. The removal efficiency of the suspended particles, oil and fats, and air temperature in the third quarter 
The month 
Parameter 
ƞ, suspended matter, %  ƞ, fats and oil, %  T air, °C 
Sep. 2007  13.44  28.52  15 
Sep. 2008  –20.00  -42.86  7 
October 2009  6.00  6.82  7 
Sep. 2010  55.61  22.34  12 
Sep.2011 84.66  71.51  18 
      
Table 5. The removal efficiency of the suspended particles, oil and fats, air temperature, water temperature and COD in the fourth 
quarter 
The month 
Parameter 
ƞ, suspended matter, %  ƞ, fats and oil, %  T air, °C  T water ,°C  COD / % 
Nov.2006 81.01  25.71  19  39.8  22.48 
December 2007  78.73  50.80  18  16.9  9.53 
Nov.2008 20.55  –60.87  5  21.0  –242.19 
Nov.2010 77.60  39.95  7  34.5  6.27 
December 2011  88.21  0.96  5  39.2  11.57 T. NIKOLIN, M. SEVALJEVIĆ: THE EFFICIENCY IN OIL AND FATS REMOVAL  Hem. ind. 68 (5) 605–613 (2014) 
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maximal removal efficiency of COD 22%. Then inc-
reased removal efficiency of suspended matter indi-
cates inhibition of oil and fats removal. 
The results (Fig. 3b) show that in the first quarter, at 
less air temperatures relating to water, fats and oil 
removal efficiency increased with increased suspended 
matter removal due to organic matter endothermic 
dehydration. The contact of surface hydrolysis and 
aggregation of added coagulant together with sus-
pended matter is enabled. 
In the fourth quarter in November 2011, fats and oil 
removal efficiency in η interval 0.96–50.8% and in the 
first quarter the fats and oil removal efficiency was 
5.06–95.97%. The increased temperature differencies 
between the air and water temperatures in 2010 were: 
Tair = 3 °C and Tw = 19.5 °C, in March 2010 and in 
November 2011 at air temperature of Tair = 5 °C and 
water temperature Tw = 39.2 °C,  COD removal effi-
ciency was worse, ηorg. matter, 6.5–22%, decreasing oil 
and fats removal efficiency ηorg. matter, 50–1%. 
Based on the strong correlation coefficient (r = 0.88) 
obtained for  the winter period, fats and oil are mostly 
adsorbed on suspended matter with the best removal 
efficiency up to 50%, for suspended matter removal 
efficiency about 75% and COD removal efficiency (r = 
= 0.69) up to 25% in the fourth quartal. The strong 
correlation coefficient (r = 0.84) indicates linear inc-
rease of the fats and oil removal efficiency up to 90% 
with suspended removal efficiency up to 100% and up 
to 80 % with 100% COD removal efficiency (r = 0.64) in 
the first quartal. 
In the second quarter, fats and oil removal effi-
ciency in interval was ηfats and oil, 3.93–82.86% and in the 
third quarter fats and oil removal efficiency was 6.82– 
–71,51%. In the second quarter the increased sus-
pended matter removal efficiency, ηsusp. matter, was 
20.69–71.7% and in the third quarter suspended mat-
ter removal efficiency was 6.00–84.66% (Fig. 5a and b 
and Tables 3 and 4). 
The results (Fig. 6a and Table 3) in the second quar-
ter indicate that the fats and oil minimum removal effi-
ciency (ηfats and oil = 3.93%) is achieved at maximal air 
temperature Tair = 22 °C. The optimal temperature that 
influenced the fats and oil removal efficiency increase 
is Tair = 17.5 °C; ηfats and oil = 82.86%. 
In the third quarter (Fig. 6b and Table 4) air tem-
perature favors the hydrations of organic components 
adsorbed on the surface of suspended matter and 
prevents the sedimentation of fats and oil along with 
the suspended matter, as it was obtained for the case, 
ηfats and oil = 6.82% and ηsusp. matter = 6%, where Tair =7 °C. 
 
 (a)  (b) 
Figure 3. Functional dependences of the removal efficiency of the suspended particles and oil and fats in the fourth and first quarter.
 
 (a)  (b) 
Figure 4. Functional dependences of the removal efficiency of the oil and fats and COD in the fourth and first quarter. T. NIKOLIN, M. SEVALJEVIĆ: THE EFFICIENCY IN OIL AND FATS REMOVAL  Hem. ind. 68 (5) 605–613 (2014) 
 
611 
 
 (a)  (b) 
Figure 5. Functional dependences of the removal efficiency of oil and fats and suspended particles in the second and third quarter. 
 
 (a)  (b) 
Figure 6. Functional dependences of the removal efficiency of  the oil and fats and air temperature change in the second and third 
quarter. 
 
CONCLUSION 
Based on the monitoring results of the fats and oil 
removal efficiency it can be concluded that: 
−  The primary purifying process (adsorption of fats 
and oil on the suspended matter and its aggregation) is 
a dominant mechanism in the winter period in the first 
and fourth quarter with the average temperature 
values of less than 10 °C when the best oxygen solu-
bility in the purified water is achieved (the first quar-
ter). Then, in the first quarter very high efficiencies of 
fats and oil removal are achieved, up to η = 90% in 
correlation with the suspended matter and also COD 
removal efficiency in oxidation processes mostly. 
−  Strongly decreased removal efficiency ηfats and oil =  
= 0.96% in the fourth and in the first ηfats and oil = 5,06% 
were measured during high temperature changes rel-
ative to the purified  water temperatures on the output 
of purifying plant (in the IV quarter, Tair = 5 °C, Tw = 39.2 
°C in 2011, as well as Tair = 3 °C, Tw = 19.5 °C in 2010 in 
the I quarter). Then oxygen in oil and fats degradation 
is consumed in the temperature relaxation processes. 
−  In the second quarter, the middle air tempera-
tures, equal with water temperature (at Tair = 17.5 °C 
enabled good removal efficiency, ηfats and oil = 82.86%). 
However the increased air temperature, (Tair = 22 °C, 
ηfats and oil = 3.93%), decreased oxygen solubility and the 
fats and oil removal  efficiency. 
−  Decrease of water temperature up to Tw = 7 °C 
in the third quarter favors the relaxation of tempe-
rature with the exothermic hydration of the fats and 
oil,  on the fats and oil removal efficiency, ηfats and oil = 
= 6.82%. 
−  The negative values in the first quarter (ηorg. matter =  
= –2.25%), in the second quarter (ηsusp. matter = –275%), 
in the third quarter (ηsusp. matter = –20%, ηfats and oil = 
= –42,86, –20 and –42.86%), as well as in the fourth 
quarter (ηfats and oil = –60.87%), were probably caused 
due to the inadequate sludge removal from the bottom 
of the flocculation pool. 
Abbreviations 
η – removal efficiency 
COD – chemical oxygen demand 
Tair – air temperature  
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IZVOD 
ISPITIVANJE SEZONSKIH UTICAJA NA EFIKASNOST UKLANJANJA MASTI I ULJA PRIMARNIM PREČIŠĆAVANJEM 
OTPADNIH VODA ULJARSKE INDUSTRIJE 
Tatjana S. Nikolin, Mirjana M. Ševaljević
 
Visoka tehnička škola strukovnih studija, VŠSS, Zrenjanin, Srbija 
(Naučni rad) 
U ovom radu je ispitan uticaj sezonskih promena temperature vazduha,
hemijske potrošnje kiseonika, kao i efikasnosti izdvajanja suspendovanih materija
na efikasnost izdvajanja masti i ulja u otpadnoj vodi uljarske industrije tokom
primarnog prečišćavanja. Parametri su praćeni u periodu od 2006 do 2011. godi-
ne. Efikasnost izdvajanja masti i ulja tokom I i IV kvartala je proporcionalna sa
efikasnošću uklanjanja suspendovanih čestica i ukupnih organskih materija (HPK).
Izmerene vrednosti su za masti i ulja, η(IV kvartala), 0,96–50,8% i η(I kvartala), 5,06–
–95,97%. Efikasnosit izdvajanja masti i ulja u II i III kvartalu su proporcionalne
temperaturi vazduha te su izmerene efikasnosti izdvajanja masti i ulja, η(II kvartala), 
3,93%–82,86% i η(III kvartala), 6,82–71,51%. Rezultati istraživanja su ukazali na
postojanje veze između spoljnih temperatura vazduha tokom različitih godišnjih
doba i efikasnosti izdvajanja (η, %) masti, suspendovanih čestica, kao i hemijske 
potrošnje kiseonika. 
  Ključne reči: Efikasnost izdvajanja • Mo-
nitoring otpadne vode • Industrija jesti-
vog ulja • Temperatura vazduha • Sezon-
ske varijacije • Masti i ulja 
 